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Specific Pressure 1n Cold Rolling (Cold Reducing) of Tubes

pass; this means that under these conditions the metal lags behind
the rolls in the entare deformation regilion. At large m.

B > 0,. and the deformation region {(contact zone) comprises two
zones a zone where the metal lags behind the rolls, and the zone
of forward slip, the latter increcasing with increasing m. (Fig.3).
\leasurements of specific pressure, P. were carried out at

m= 4-12 mm, 1.e. under conditions of 2-zone deformation region.
The results for alloy D-1. rolled to elongation o = 5.4, are
reproduced in Fig.4 where p (kg/mmz) 1s plotted against the
distance., x {(mm) from the wide end of the pass, the threec curves
relating to data obtained at m = 6. 8 and 11 mm. It will be seen
that p varies along the pass, passing through a maximum at a
point approximately 160 mm distant from the wide end of the pass,
the magnitude of the pressure peak 1ncreasing with 1ncreasing m.
The ascending portions of the curves 1in Fig.“ correspond to the
rolling stage during which the wall thickness 18 considerably
reduced and the metal 1s rapidly work-hardened; the deoscending
parts of the curves correspond to that stage of the process during
which the reduction of the wall thickness attained rapidly
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Specific Pressure in Cold Rolling (Cold Reducing) of Tubes

decreases. The results of some other experiments are also

reproduc ed graphlcully. In Fig.5, P (kg/mmz) at various polnts

of the pass during the forward movement of the rolls, is plotted
against m (mm). the curves obtained for alloy D-1, rolled to

Bo = 4.34, relating to points at a distance of 53. 99, 140 and

177 mm from the wide end of the pass. Fig.6 shows how p at

various points of the pass (distance from the wide end of the pass
indicated by each curve) varied with the magnitude of the absolute
deformation {Ot. the graphs relating to the forward movement of

the rolls 1n rollang alloy D-1 to ug ~ 4.13. The ctfect of the
relative deformation. (pt/t,) x 100%, on p 18 tllustrated an

the same manner (and for the same rolling conditions) 1n Fig.7.

In Fig.8. p 18 plotted against the final thickness, tg {mm) ,
of the tube (the upper horizontal scale) and against the total /
elongation, g, {the lower horizontal acale); the curves,

det ermined for alloy D-1 (wall thickness of the stock = 3.1 mm )
rolled at m - 7.8 mm, relate to points of the pass whose distance
(mm) from the wide end of the pass is indicated by eacu curve.
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In the second part of the 1nvestigation, the average specafic
pressure pcp Wwas determined from the measured magnitude of roll
pressure Py . and calculated contact area Fg. The results
obtained on various materials rolled on cold-reducing mills,
X" T .32 (KnpPT-32% xm--11/2  (khpT-11/2Y and xev i(/ (KhPT -21/.) /
are reproduced graphically i1n Figs. 9-11, all of which relate to

the forward movement of the rolling process. Fi1g.9, relating to
copper, roiled on mill KhpPT-11/2 (m - 6.3 mm, o = 4.95) shows
how pcp (kg/mm?) varied with the distance, x (mm) from the
wide end. In Fi1g. 10, is plotted against m (mm); the
curves, counstructed for alYoy D-1 rolled on mill KhPT-32

(bo = 4.13), relate to points of the pass whose distance from the
wide end 1s shown by each curve. The same relationship for brass
" .62 (L-62) rolled on mill KhPT-11/2 to wug = 4.95, is
illustrated 1n Fig.ll. To explain the fact that was found
to be practically i1ndependent to m, the present autrors

postulated that the variation of m braings about redistribution ot
the additional pressure across the pass so that although the
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pressure at some points may increase, its average value remains

the same. Fig.1l2 shows the hypothetical distribution of

pressure across the pass; for the sake of clarity, the semi-circle
representing the circumference of the groove is shown as a straight
line TWRx long, where Ry is the radius of the groove: graphs

a and £ relate to rolling at m = 4 and 12 mm respectively.
Based on the results of the present investigation, an empirical
formula for Pcp was derived in the form

£+vD /‘2
- ] ¢+ —m— (5)
pCP °p L 7.9 ‘tx

Vo=

where wovp - u.T.S. (kg/mmz) of the metal rolled, corresponding to
the degree of work-hardening attained in a given point of the pass;

f - coefficient of friction between the metal and rolls; D - roll
diameter, mm; ts - wall thickness of the stock; ty - wall
thickness of the tube at the point of the pass for which pcp ia
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calculated. The above formula (which 1is applicable only when the -

reduction in the wall thickness of the tube is not less than

0.04 mm) gave results which were 1n good agreement with the
experimental data. In the last chapter of the present paper the
distribution of pressure along the momentary deformation region
(contact zone) 18 analytically studied, and two formulae are
derived for the pressure in the zones before and after the neutral
point (referred to as the lagging and forward slip zones). The
values of pressure, obtained with the aid of these formulae, agree
with experimental data only for the narrow end of the pass.

The results of the present investigation can be summarized as
follows. (1) The diagram of the distribution of pressure along
the deformation region constitutes an arched curve which 1s
characteristic for a 2-zone deformation region, and which supports
the postulated existence of a "critical section in the plane of
the crown of the pass. (2) The specific pressure reaches a
maximum approximately 1in the middle of the pass. The peak pressure
1s 2-2.5 times higher than the U.T.S. of the metal rolled.
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leading (wide) end of the pass, the specific pressure
ly independent 'of the magnitude of feed, m. Near

) end of the pass, the specific pressure increases
the increase being more

11 wall thickness of

Specific Pressure in Cold Ro

(3) Near the
is practical
the exit (narrow
almost linearly with increasing m,
n sections corresponding to sma
(4) With increasing total elongation (or decreasing
fic pressure increascs hyperboli-
is practicully

fic pressure can be
tical purposes) from

pronounc ed i
the tube.

final wall thickness) the speci
cally. (5) The average specific pressure
independent of m. (6) The average speci
calculated (with accuracy sufficient for prac
a formula derived by the present authors.

There are li figures, 3 tables and 6 Soviet references.
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TITLE: Overvoltages On Curfent-T.;i-i‘t.\”(;fﬂt;rmé;‘i’rimariea Due to Current Impulses
PERIODICAL: Tr. Leningr. politekhn. in-ta, 1958. N1 195, pp 291 -313

ABSTRACT: Experiments with actual current transformers revealed that hightn.ny

surges on their primaries, with no parallel protectivc srresters, can reach

the value of Umax * 2Ltl'max where Lt i8 the inductance of the current-
transformer primary measured at @ frequency about 20 kc. Vmex 18 the
maximum rate of rise of the current impulse. Experiments with a lightning
protection analyzer at 2 substation helped to establish the following desigh
values for I'max: 1.5 kamp/microsec for 35-kv lines. 2.0 kamp/microsec for
110-220-kv lines. 1t was estimated that for 10-kv lines, the I'mex v3ries
widely, 1.0-900 amp/microsec: Measurements proved that L 18 pract:ca.lly
equal to the transformer -primary inductance a8 given by the menuf.ctarer’ for
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Overvoltages on Current-Transformer Primaries Due to Current Impuiees

the dynamic-stability current. Experiments showed that with multiturn current
transformers, the impulse current flows largely through the parallei-connected
protective arresters. Experimental cutfits and their schemes are described 1n
detail, and numerous oscillograms are presented. Results of testing the
electric strength of current-transformer i1nsulation are presented :n the
supplement.
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nical Sclences, Professor;

L.V.; Resp. Ed. of
{cal Sclences, Pro-

Eds.: Kostenko, M.V., Doctor of Tech
pal', Ye.A.; Tech. Ed.: voronetskaya,
Series: Smirnov, v.8., Doctor of Techn
fessor.

electrical englneers, spe-

addressed to
the field of high-voltage

PURPOSE: Thils pook 18
cifically to those interested in
technique.
COVERAGE: This collection of articles sums up the principal
results of investigations and studies made bY Professor

A.A. Qorev, poctor of Technical Sclences, and his staff in the
henomena and techniques at LPI

field of high-voltage P
(Leningrad Poly technic Institute). It was at this instltute
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Inaulation 373
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Kaplan, V.V., Nashatyr', V.M., and Sherman, Ya.N. Deter-
mination of Permissible Number of Short-circuit Current
Cut-offs of a Low-o1l Content Circult Breaker According
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Internal Insulation heo

Kaplan, V.V., and Nashatyr', V.M. Some Problems in tne
Physical Representation of the A-C Arc-quenching Process
in High-voltage Circult Breakers 476

Kaplan, V.V., and Nashatyr', V.M. Research Methods of
Studying High-voltage Circuit Breakers in Laboratory
Inatallations Under Conditions Simulating Cut-off of
No-load Lines 495
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Sidel ‘nikov, V.V, Reslistance and Internal Inductive
Reactence of Straight-line Conductcrs
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Gunin, 1.v., Engineer; D.1.Piryazev, Candidate of
Technical Sciences and Volchek, F.i., Engineer

Residual Stresses in Heams and Channels (Ostatochnyye
napryazheniya v balkakh 1 shvellerakh)

Stal', 1959, Nr b, pp S44-346 (USSR)

Residual stresses in beams No 1lb and channels No

18 of the usual and lightened type (GOST 8239-56 and
GUST 8240-56) have been studied. The main dimensions
of specimens - table li sctheme of the distribution of

strain gauges - Fig 1; the distribution of longitudinal
residual stresses - Fig 2; the experimental resuits
are assembled i1n table 2. It was found that: residual

stresses in the wall of lightened beams are somewhat
higher than in ordinary beams. The residual
longitudinal stresses 1n beams and channels are
practically equal. When bLeams and channels are
submitted to bending the residual longitudinal stresses
in flanges have the highest influence. The values ot
the latter in ordinary and lightened profiles ditter
only insignificantly, It 1s suggested that the causes
©f residual stresses should be lnvestigated as well as
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Residual Stresses in Beams and Channels

these stressces on the service lite

the 1nfluence of
There are 3 figures and

of beams and chhannels,
2 tables.

AdSOCIATIUN:Ukrnxnskxv N.-1. 1nstitut metallov (Ukrainian
Scientiti1c escarch Institute of Metals)
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ACCESSICN NR: APL038526 5/0020/64/156/003/0615/0521
AUTHOR: Toropov, N. A. (Corresponiing member); Bondar', I. A.; Piryutko, M. M.
TITIE: A pew gernet type crystalline modificatlion of yttrium orthosilicate.
SQURCE: AN SSSR. Doklady*, v. 156, no. 3, 196L, 619-621

TOPIC TAGS: yttrium orthosilicate, crystalliography, x ray diffraction, polymorphe
ism, gammet type crystalline modification

ABSTRACT: 1In the study of the phare diagram of the binary system, yttrium oxide-
silica, the authors were the first to obtain a polycrystalline yttrium orthosild-
cate. In further studies yttrium rilicate single crystals were grown fram potas-
sium f{luoride solution. The obtaired crystals Lave the shape of symmetrical
isametric polyhedrons with well developed polished faces. These crystals were
exanined gonicmetrically at the Department of Crystallography of the Leningrad
State University im. Zhdanov. Fram the crystal habit one can observe two simple
forms: rhombic dodecahedral and tetragonal trioctahedral. The chemical analysis
of these single crystals indicated that they correspond to the formula ZY¥p03+3S10,.
The optical analysis showed that crystals of this campound are isotropic, gi

;,__._
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corresponds O their generel garnel sppearance. The index of T€
cerystal paterial was nigher than in the polycrystau.ine form of
Studies with high temperaturc microsc that the new gumet-u}cc form
anafomed to anisotropic modification at 1550 C.
transformation which shove the mono-
tropic character of this transfomn.tion. X-ray diffraction studies of single
crystals substantiated the existence of the structural difference of this foim of
yteriu orthosilicate from the polycrysta.lline nexagonal modification. Orig. art.

pas: 2 figures.
ASSOCIATION: Institut knimil eilicatov Akademil pouk SSSR (Imstitute of Chemistry

of Silicates, Acedemy of Sciences SSSR)
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AUTHORS: worachevakiy. Yu. V. {Leceased), Zil'vershteyn, Kn. 1.,
Piryutkc, . M.y Likitina, O. N.

T.TLa: Trhe ,roceas of crezical concentration used for the
gpectroscopic analysts of impurities in nigh-purity giiicon
PERICUICAL: Leningrad. Griverailet. Vestnik. Seriya fiziki 1 khimil,
NO. ) ko, 14u=145
-~ A7: The sultnors tevolsopec a Lethsd of analyzing nigt-purity 3113000,
z,9vd OhL o trestment of Si with HF and HND, vapor and apectroscopic ana.yBsis /
of the concentrate (guAKh, 17, no. 9, 614, 1962). 1In the present woTk it S/

xas crecked wnether {a) tre si.lcon sample i8 contaminated by impurities

cohi wined in the acids; {p) the impurities containea in the gi.icon pass

completely 1nto the concentrate; (c) the quantitative gpectroscoric ana.ysis

i the impurities is affected ty what type of compound 18 present as

izmpurities in the concentrate. Results: (1) HF and HNO? were contaminated
~. 204 é 6 6 12 rg L, V14 110 2 ) 0

vy 72%9%, Zan 5 4s'®, N S gp'24, p%, n' Yy he s Oe re29, Y,

. 64 122

cu “, Sn , and evaporated at 105-1*0°C. The residue was dissolved in

Cara 1/2

APPROVED :
FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001341020007-3"




"APPROVED FOR RELEASE: 07/13/2001

he .rocess :f Chetica. zoncentrat.con, .

LLoahl, mna the aclivit,; of

streToties contuirnea 1 7 and

Conhiluzinate hne

A
sty g

b

“rdTilies con‘uinhed In tre
Jdelaro

“inatlon vacomes VIR

Uil
SRR
Ciuinicai and spectrum and.,ges ::
Si pussed COompletely into
Sty and P) 17 31 was 2:1380.vead
‘o the impurities in S1 ag zeta.,
5. zost of the izpur.ties

Spec roscopic analysis of the end concuntrate of i
the wid cf aqueous staniarc
“rere are ?

ielernined. tablea.

APPROVED FOR RELEASE: 07/13/2001

T TR TSN NV RIS IS
RS A PR T GO R Rl e St L i PREREIER KO N

*he sc.iut.on “easured,

134 Lot pass into the Vapor
Si.icon. (2, rnen’3. g8 dissoived 1n slquia acs
paald o oLnt.
senaftiva,

¢y az:id vagpor,
silicide, etc. ).
Jorm fiuorides,
Li‘rates or mixtures of ritrates and fluorides.

3viwtions of n

CIA-RDP86-00513R001341029007-3

AR PRI B A |
o lee

$/094,'62/0.G/004 T 17
B101/B18¢

it was founs ‘nae the

A2 a14d -t

N y a;l
the concentrate wny tr. V/
s :
o) Us.ng radioisoto; vs f,r

a8 lfouna that the impurities contained 1n
‘he concentrate

{except for the voiatilizing ,s,
regardless of the f{orr taken
(4) afrer alssoiution of
but some of them (Cu, Ni) form

(5) A precise quantitative
Bpurities is possibie with
ftrates of the elements to te

CIA-RDP86-00513R001341020007-3"



"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86- 00513R001341020007-3

PR R R R R R AT A AT B mmﬂmm 2 73] mu&m W!NIW

U U L S JE Y N

LI o0 T

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001341020007-3"



{

"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001341020007-3

S B ey YRR DA UYL i
. . 4 L. - [ ] . 1 N [

s/032/62/028/006/011/025

B101/B138
\ .

AUTHORS s Zil'overshteyn, Kh. 1., Piryutko, X. M., Nikitina, O. N., and
fedorov, Yu. F. o

TITLlas Techniques of the spectrocnemical analysis of semiconductor
silicon

Fuilulicals Zavodsxaya iaboratoriya, v. 26, no. 6, 1962, 680 - 682

Tog7T Tre szectrocnezical ana.ysis of semiconductor silicon already

sescribec .lavodskaya laboratoriya, v. Z5, no. 12, 1474 (1999)) is
supp.ezentec by some data. {1) The prevention of contamination of the

sempl.es during palverization was investigated. Comparison of silicon
zonocrystal plates, agate, piezoGuartz and lieucosapphire as pulverizers L//
shosed 2hat contamination by Cu, Ca, Ai, Mg, Fe and Ni is prevented only -
witn si.icon monocrysta.s. (2) Initial crushing of the sample occurred by
crushing tne crysta. srapped in a ftcroplast-4 (fluoroethylene) film

betweern ftoroplast plates in a hydraulic press. (3) The solutions of the
ritrates of the elements to be investigated, used as standards, were found

to rezain unchanged after storage for seven months in polyethylene bottles.

Card 1/2

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001341020007-3"



"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001341030007-3

RIS BCELITS B BRI AU A BN B dnt BRI R

PIRYUTKO, M. M., ZILBERSHTEYN, Kh. I

-» NIKITINA, O. N., and SOMOV, M. P,

"Spectroscopic analysis of highly pure sllicon after preconcentration”

report to be submitted for the Intl. §

and Technology, East German Chemical S
30 November - 2 December 1961

ymposium on Pure Substances in Science
oc., Dresden, East Germany
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"Dissociation thermique des sulf

Pirzkhalow,, M. 1. et Stepine, W. w. (p. 1736)

mmum ¢Zhurnal Obehchei Khimil) 1936, Vol. ¢,
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YSODETICKY A KARTOGRAFICKY (R7OR. {"l1stradni sprava geodesle a kartografie) Praha,
szechoslovakia. Vol. 5, no. 9,Sept. 1959.

¥onthly list of East Suropean Accessiomns (EEAI), LC, Vol. &, no. 12, December 19%%,
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Baker's yeast, a source of v nc.1132-34 Ja ‘63,

medical treatment. Prum potravin 14

1. 2aradoslovenske konzervarne & liehovary, n,p., Trencin.
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CZECHOSLOVAKTA/Chemical Technology - Chemical Products and Their I-12

Abs Jour

Author
Inst
Title

Orig Pub

Abstract

Card 1/1

Application. Fermentation Industry.
Ref Zhur - Khimiyas, No 1, 1958, 2899

Pis, E.

r—— —
Production of Pure Yeast Cultures at Fruit-Alcchol Distil-
leries and also on Fermentation of Fruit Wine.

Kvasny prumysl, 1955, No 6, 126-128

The following are considered: importance of pure yeast
cultures; growing and acclimatization of yeast strains
derived from sound fruit; the substrates used; mycoio-
Zy and techniques of growing pure cultures.
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Czechoalovakia/Chemical Technology - Chemical Producte and Thelr Application.
Fermentation Industry, I1-27

Abst Journal: Referat smur - Knimiyas, No 19, 1996, 6353¢

Author: Pis, E., pasteka, L.

e

Institution: None

Titles Selection Methods in the Production of Mother Yeast and Their Use at
Agricultural Alcohol Plants

Original
Periodical: Selekcpe metody vyroba pasadneho drozdia 8 Jeho up.atnenie Vv po.no-
hosphodarskych 1iehovaroch. Kvasny prumysl., 1955, i, No L, 75775
Siovak; Russian and German resumés

Abstract? Description of methods of se_ection in the product.ion of mother yeasl
apd the use of the latter for the i{noculation of mash 1in a.coho. pro-
duction.
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Czechoslovakia/Chemical Technology. Chemical Products and Their Application --
Fermentation industry, I-27

Abst Journal: Referat Zhur - Knhimiya, Fo 2, 1957, 6467

Authar: Pis, BEmil
——\—____/

Inetitution: Nope

Title: Production of Baker's Yeast by Semi-Continuous and Continuous
Fermentation Procedure

Original
Publication: Kvasny prumysl, 1956, 2, No 6, Priloha, 1-12

Avstract: Description of a semi-continuous procedure for the production of
yeast (Y) at the yeast plant in Trenchin, which consists in combining
6-4 vate into a single cycle by a coammon connecting pipe line, charg-
ing of 2nd generation yeast only into the first vat apd transferring
thereafter the fermenting mash fram one vat into another as mother
yeast. In the culture of yeast are utilized trace elements and sub -
stances of the "bios" type, which pramote improvement of the bio-
logical conditions of the Y. Mother Y are prepared ip an apparatus

Card 1/2
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1. Zapadoslovenske konzervarne a liehovary National Enterprise,
Trencin.
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AUTHORS - Vinopal Jaromir Engineer Doctor and Pisa Gustav

Engineer ~

TITLE Si1licon Power Rectifiers

PERIODICAL Elektrotechnicky obzor 1960 Vol.49 No S5 pp 268-271

TEXT : Develcpment work on si1licon power rectifiers has been

in progress at CKD Prague. Stalaingred Plant since 1958 The

first stage covered development of P-N junctions for ratings of

100 A and peak voltages of 600 V The aim was to obtain a

P+_N_.N+ junction as proposed by R N Hall and W C Dunlap

(P-N Junctions Prepared by Impurity Diffusion Phys Rev (1950) .

No.80 p 467). The rectifier system 18 produced by alloying one \f
s:de of the silicon plate with an alloy containing primarily silver

and a low content of antimony as the donor. and the other side of

the plate with an alloy containing primarily aluminium which acts

as an acceptor. As a result P* and N* zones are formed on the two
faces of the silicon plate with a central high resistance N zone
formed by the silicon For manufacturing the P-N junctions.
single-crystal s1li1con of N-type conductivity with a speci1f1c
resistance of 84 to 127 .. cm (average value 106 - cm) was used
with an average l11fetime of the minority carriers of 134 usec

Card 1/5
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Silicon Power Rectifiers »
Table 1 gives measured values of the voltage drop :n the forward . ™~

direction V for forward currents of 100 and 150 A respectively
and of the inverse current uA for inverse veoltages 100 to 300 V
The voltage drop 1n the forward direction corresponds to the usual
values for such cells The volt-ampere characteristic in the
forward direction 1s plotted 1in Fég 3 The active surface of the
cell can be loaded up to 108 A/cm In a number of cases 1nverse
currents less than 10 uA/cm were ocbtained for voltages of 1500 V
From the point of view of thermal stability i1t 1s advisable to
have a low inverse current For the time being an inverse current
of 1 mA/cm2 of the junction at 600 V measured at normal tempera-
ture. 1s considered to be the maximum permissible i1imit, the vol-
ampere <characteristic in the i1nverse direction is plotted 1n
Fig.4. Fig 5 shows the temperature dependence of the volt-ampere
characteristac In accordance with measured reasults the developed
rectifier cells can be loaded up to 140 to 150°C If the cooling
air temperature 1s high, the load must be appropriately reduced
The over-load capacity was tested using sinuscidal current pulses
of O Ol sec duration The starting temperature was 20 C the

Card 2/5
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tested cell withstood a surge of 2150 A but it was destroved by a
surge of 2400 A. By means of the applied technology 804 yield was
obtained of satisfactorily etched Junctions, of which 70% were
diodes with inverse voltages of 600 V and 10% were diodes with
inverse voltages between 300 and 600 V. Work is in progress for
developing industrial series of silicon rectifiers for the
following applications: mine traction (275 V., 500 A); a.c. loco-
motives (750 V, 4000 A); electrolysis plants for chlorine and
aluminium manufacture (450 V, 25 000 A); urban traction (660 v,
1000 A). In conclusion it is ctated that the large arca P-N
silicon junctions are produced in Czechoslovakia without using

gold for the transition. Development work has progressed to a }(
sufficient extent to permit starting manufacture on a semi -1ndustrial

scale of silicon power rectifiers. Industrial manufacture of these
will be accelerated and the prices will be fixed to be comparable
with foreign rectifiers of the same type, There are 5 figures,

1 table and 6 references: 3 Czech and 3 non-Czcch,

v ’
ASSOCIATION: CKD Praha - zavod Stalingrad (CKD Prague - Stalingrad
Plant) :
SUBMITTED: November 29, 1959
Card 3/5
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Fig.3 (T T s
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Obr. 3. Voltampérové Obr. 4 \'oltnmpérnnsvhnr'n.k\t'-
chn‘rnkterxnllky v pro- rnistiky v zAvErném kmar

pustném amoru.

Gor

Obe & Voltampdrové charaktorstiky v zavisdosts
na teplotd.
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AUTHORS : Vinopal, Jarom!rk‘fiéa. Gustav
TITLE: A method of obtaining the structure of the type p+—n—n‘ r

n*-p-p*  for silicon power rectifiers

PERIODICAL: Referativnyy zhurnal, Avtomatika i radloelektronika, no. 1o, 1, .
2(;, abstract 10-4-51ch P (Czecn pat., cl. 2lg, Y102, n .. R
April 15, 1961)

TEXT: It is noted that Jjunctions are formed by allaying, the Hilove gaoy
for thetr fabrication being applied in the rorm of folla O.0% - . mm ')y PR
foil contalning silver, antimony, tin, and germant{um ig applied te ne Llde, g

another containing .aluminum, indfum, and zinc 1g applied to the «ther gl.je { the
siliecon plate. The two electrodes of the forthcoming rectifier, which are mare
of tungsten, molybdenum, or tantalum, are also coated with a fofl contalning, o,
€., sllver and germanium. The entire multilayer gystem |s annealed at HpC —oy o0 o
In fnert or reducing atmosphere, and g subsequently cooled in the rourse of -
10 min. The rectifiers thus obtained have a reverse current <0.5 ma at 1,000 v,
[Abstracter's note: Complete tranalatjon] 1.5,
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Motallurgy of semiconductor pn junctions. lut 1isty 17
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AUTHORS : PIsa __Gustav Engineer Spiess, Petr Engineer

SﬁUBk‘"Svntonluk tngineer Vendlerova Véra Engineer
and Vinopal Jaromir Engineer Doctor

TITLE: New Knowledge Gained 1n the Development of the

Technology of Germanium and Silicon Rectn(uwganements

PERIODICAL:Elektrotechnicky obzor 1960 Vol 49 No Ll pp 579 5873

TEXT : In addition to reviewing world trends i1n semicondu: tor
development, the authors deal briefly with results of development
work in the Semiconductor Laboratories of CKD Prague The

problem of dislocations in germanium has been dealt with extensive
ly in Czech as well as 1n foreign literature {Refs. 3 4 5)
Therefore, the authors deal only br:iefly with the results ol
extensive experiments, the aim of which was to determine the
influence of the absolute number of dislocations on the quali-*y /f(
of the P-N junctions and the influence of accumulation of
dislocations and of microscopically visible disturbances caused

by accumulation of dislocations within a small volume A more
detailed treatment of these is given 1n a paper by Burger and

Card 1/6
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New Knowledge Gained in the Development of the Technology ot
Germanium and Silicon Rectifier Elements

Sebek which is in the process of publication In the experiments
three germanium single crystals have been used which have a
satisfactory specific resistance and a lifetime of the minority
carrters. All these three crystals contained 1n some spots very
pronounced grouping of dislocations 1n the form of lines and
stripes. All the cut plates were etched 1n order to make the
dislocations visible. The locations of the disturbances were
marked i1n detail. In order to be able to make a good comparison
test discs of 12 mm diameter were cut from these specimens
These could be sub-divided i1nto three groups

a) Plates from locations which did not contain accumulations
dislocations but only uniformly distributed dislocations

b) Plates from locations that contained slight accumulations of
dislocations in the nature of stripes

¢c) Plates from locations that contained considerable line

dislocations formed by a large quantity of disleccations. A total
of about 150 such plates were i1nvestigated which originated
Card 2/6
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from three germanium crystals. The characteristics of the three
types of discs are reproduced in Fig.l and it can be seen that
the diode of the group (c) reaches only about 4#0% of the voltage

of the diodes of group (a) All the results obtained for the .
three groups of diodes were used for plotting average value N
curves. These are similar to the curves in Fig 2 The

characteristics of diodes from group (b) were below those of
group (a) and on the average were nearer to those of group (c)
The experiments have shown the quality of the P-N transitions

1s decisively influenced by the poorest transition spoct 1 e by
the spot that contains a high accumulation of dislocations and
1t 18 this spot which determines the properties of the P-N
Junction. In studying the 1nverse voltages of diodes.
investigations were made on materials with various average
numbers of dislocations between zero and several tens of

thousands per cm As a result, the dependence was determined
of the inverse voltage of junction rectifiers on the number of
Card 3/6
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New Knowledge Gained 1n the Development of the Technology of
Germanium and Silicon Rectifier Elements

dislocations, provided that the dislocations are uniformly
distributed, without considerable accumulations of stripes or Y.
lines . It was found that within wide limits this dependence //
is not greatly affected by the absolute number of dislocations
provided that these are uniformly dlatrl uted. Only 1n the case

of high densities, 1.e above 2 x 10 /cm® will there be a
considerable drop of the average voltage of the diodes. The

P-N transitions of germanium were first etched electrolytically

by means of a hydrofluoric acid and then were etched again with

a mixture., the main component of which was hydrogen peroxide

with additions of nitric. acetic and hydrofluoric acid The
effect of this new etching mixture was tested on a large number
of diodes. The 1nverse voltage i1mproved considerably on the
average by 100 V. as also did the 1nverse current (Table 1 and
Fig 2). However the surface of the diode 1s much more
sensitive to the atmosphere and 1t was necessary to develop a
new method of protecting the junctions For this purpose sil1.n
Card 4/6
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New Knowledge Gained in the Development of the Technology of
Germanium and Silicon Rectifier Elements

varnishes and silicon vaseline were used but these did nct pro-e
satisfactory. Subsequently polymer type synthetic materials wer -
used for this purpose and the characteristics of a diode atter
etching with hydrofluoric acid the above mentioned etching
mixture and protection by embedding 1n a synthetic materiai are
plotted 1n Fig.3. For the manufacture of silicon P-N juncti—ns
with inverse voltages exceeding 1000 V 1t 1s advisable to use
si1licon with a specific resistance of 100 to 300 Ohm ¢m and a
minimum lifetime of the minority carriers of 200 to 300 user with
a homogeneous crystal lattice and without 1nternal stresses and
undesirable disturbances. Several methods of etching of si1l1 . n
plates in etching agents of various compositions were tested

The speed and the depth of etching increases with the concentra
tion of the etching agent and with temperature. The decrease 1n
the thickness as a function of the etching time 1in various et(h.nu\//
agents is plotted 1n Fig.h. For 150 A rectifiers a junction atean
of 200 mm“ was chosen in order to obtain longer service life
better heat removal and to avoid excessive over-lcading when the

Card 5/6
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junctions are fully loaded. CKD manufactures rectifier svstems
with N-type si1licon with junctions produced by the fusion meth 1
1n vacuum. Type N silicon 18 the most easily avallable 1in Cze.
slovakia and so far has proved satisfactory Manufacture of P N
junctions by the diffusion method 18 also being studied si1n e 1t
1s considered to be more suitable for P-N-P-N junctions. The beast
method of protecting P-N silicon junctions from the effects of
the atmosphere 1s to encapsule them 1n vacuum-tight containers

In tests so far good results have been obtained by prote.tinyg the
junctions with a silicon vaseline prepared 1n the Resear.h
Institute for Organic Synthesis without any additicn the vaselin«

must be absolutely pure without moisture and degassed 1n vacuum
Silicon vaseline with additions of halogenized alkvlsilanes has
not proved satisfactory. The encapsuling of the rectifiler systeuw-
18 also briefly described There are 5 figures 1 table and

15 references: 3 Czech 1 Soviet 2 German and 9 English

ASSOCIATION: CKD Praha n.p  zavod Stalingrad

(CKD Prague, Stalingrad Plant)
SUBMITTED-  July 20 1960 T
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